This cross-sectional observational study examined the frequency of older patientphysician discussions about exercise, who initiates discussions, and the quality of questioning, informing, and support about exercise. The study used a convenience sample of 396 follow-up visits at 3 community-based practice sites, with 376 community-dwelling older patients and 43 primary-care physicians. Audiotapes were analyzed using the Multi-Dimensional Interaction Analysis coding system. Results demonstrate that exercise was discussed in 13% of visits and the subject was raised equally by patients and physicians. Exercise was significantly more likely to be discussed in dyadic visits (14.7%) than in triadic visits (4.1%). Patient level of education, patient overall physical health, and the physician's being female were significant predictors of the occurrence of exercise discussion. Given the importance of exercise for maintaining health and independence in older adults, more clinical and research attention is needed to address barriers to effective discussions in this area.
2003; Kerse, Elley, Robinson, & Arroll, 2005; Pinto, Goldstein, Ashba, Sciamanna, & Jette, 2005) . In recognition of the importance of behavioral counseling for patients at high risk, Healthy People 2010 (USDHHS, 2000) sets a goal of having most physician visits include lifestyle-related behavioral counseling for individuals with chronic diseases. Healthy People 2010 (USDHHS, 2000) also targets schools of medicine, nursing, and other allied health professions to provide education to develop professional competencies in health promotion and disease prevention. For the purposes of this study, the focus is on more structured exercise activity versus physical activity that an older adult might engage in during normal routines (e.g., walking the dog, doing housework). In light of this objective, we sought to better understand exercise discussions in primary-care medical visits and to identify specific factors that may influence these interactions.
Older patients recall having discussions about exercise with their physicians in 24-52% of medical visits (CDC, 2002; Chakravarthy et al., 2002; Damush, Stewart, Mills, King, & Ritter, 1999; Glasgow, Eakin, Fisher, Bacak, & Brownson, 2001 ). However, little is known about the actual frequency and quality of discussions about exercise and other health-promoting behaviors during older patient-physician medical visits. Ory et al. (2006) investigated audiotaped discussions about physical activity and nutrition in 423 older patient-physician follow-up medical encounters. They found that physical activity discussions occurred in 39.2% of visits, were more likely to occur in nonacute medical visits, and physician interaction style, patient age, and patient education were significant predictors.
This article further examines the discussion of exercise during follow-up medical visits and investigates the following questions: Within a cross-sectional sample of follow-up medical visits, how often do physicians and their older patients discuss exercise? Who initiates these discussions? How does the presence of an accompanying person at the medical visit influence the likelihood of discussion about exercise? What is the quality of physician and patient questioning, informing, and support about exercise? What older patient and physician sociodemographic factors influence the discussion of exercise in follow-up medical encounters?
Methods
A convenience sample of 482 primary-care visits to 46 physicians by patients age 65 years and older was videotaped and audiotaped for a study that examined elderly patient-physician interactions (Cook, 2002) . Study analyses are based on secondary analysis of data collected at three sites (a Midwest-based managed-care group, a Midwestern inner-city group of private physicians, and a Southwestern university-based geriatric center). In addition, patients and physicians completed self-report surveys before and at the conclusion of each visit. Institutional review board approval was obtained from the investigators' universities or medical centers.
At each site, the local coordinator approached individual physicians. Physicians were informed that the study was focusing on communication, but no additional details about the specific content and process of the interaction that were being studied were provided. Informed consent was obtained from 43 physicians. Patients who identified the participating physician as their usual source of care, were not visiting the physician for the first time, and could provide informed consent were approached by a research assistant in each practice when they arrived for their visits. Informed consent was obtained from all patient participants before their medical visits.
Measures
The Multi-Dimensional Interaction Analysis (MDIA) system was used to code the content, process, and context of the medical conversations during each visit. The MDIA system is a linguistic-analysis instrument that assesses the content and process of a medical encounter (Charon, Greene, & Adelman, 1994) . It conceptualizes the medical encounter as two simultaneous interviews, the physician interviewing the patient and the patient interviewing the physician. The audiotape of each visit is analyzed through repeated listening by recording each topic as it is raised, who raised the topic, and quality of questioning, informing, and support used by each person as the topic is addressed throughout the interaction.
The quality of the questioning, informing, and support for each person on each topic was rated on a 4-point scale as 4-comprehensive, complete, clear, useful, and detailed; 3-moderate, satisfactory, and adequate; 2-insufficient, unclear, inaccurate, or untimely; or 1-absent when indicated. The MDIA system captures content in over 36 content areas that are divided into five major categories: biomedical, personal habits, psychological content, patient-physician relationship, and other. Exercise is one of the 36 content topics identified with the MDIA system. Exercise refers to a specific mention of planned exercise activities and programs, excluding activities of daily living or cardiac or pulmonary review of systems.
The responsiveness of each interactive participant (i.e., patient, physician, and accompanying individual) to each topic was computed by summing the scores for the individual on questioning, informing, and support for the topic. In addition to the specific content-related scores, global characteristics of interactions were rated. Four coders listened to the audiotapes and were evaluated for interrater and intrarater reliability using percentage agreement. Interrater reliability was 83% and intrarater reliability was 94%. The validity and reliability of the MDIA have been reported previously (Charon et al., 1994) . The SF-36 questionnaire, completed by each patient immediately after the visit, was used to assess the patient's health quality of life. The SF-36 was designed for use in clinical practice and research, health policy evaluations, and general population surveys. It includes 36 questions that assess health in eight subscales: physical activity limitations, social activity limitations, usual role activity physical limitations, bodily pain, general mental health (psychological distress and well-being), usual role activity emotional limitations, vitality (energy and fatigue), and general health perceptions (Ware & Sherbourne, 1992) . The SF-36 shows high test-retest reliability. Its use has also been validated in an older population (Lyons, Perry, & Littlepage, 1994) . Standardized scores on the SF-36 scales were used for all computations and analyses (Hays, Sherbourne, & Mazel, 1995) .
Statistical Analyses
Generalized estimating equations with appropriate link functions were used to test the significance of predictors of the presence of exercise discussion during office visits and to test differences in average scores between patient visits that did and did not include discussion of exercise. For all analyses, patients were nested within physicians. The assumptions of normality and randomness of missing data were evaluated before each analysis. Length of visit was skewed and corrected with natural log transformation for generalized estimating equations. Estimates were created by exponentiation. All analyses were conducted with PASW/SPSS 17.0 (IBM Corp.).
Results

Sample Characteristics
Patients in the sample were largely female (72%) and White (75%) and ranged in age from 65 to 95 years (M = 74). Physicians were mostly male (68%) and White (81%) and ranged in age from 32 to 82 years (M = 51). Each physician completed 1-24 medical visits (median = 8.5). Medical visits were 4-77 min long (median = 15). Each visit was considered a unique interaction. Only audiotapes of visits that were taped in their entirety were included in the sample (N = 396). The 396 visits included 376 patients. Additional descriptive information for this patient and physician sample is included in Table 1 .
Prevalence and Nature of Exercise Discussions
Exercise was discussed in approximately 13% of all visits. The topic was equally likely to be initiated by patients as by physicians; it was raised by the patient in 6.6% (26/ 396) of the visits and by the physician in 6.6% (26/396) of the visits. Note. Percentages may not add up to 100 because of rounding or missing data.
Individuals accompanying the patient into the exam room never initiated discussion of exercise. Exercise was significantly more likely to be discussed in dyadic (two-person) visits than in triadic (three-person) visits (Wald χ 2 = 4.716; OR = 3.97; 95% CI = 1.144, 13.78; p = .030). Exercise was discussed in 15% (49/326) of the dyadic visits and 4.3% (3/70) of the triadic visits. The effect of the third person remained significant after controlling for the effects of the patient's health status ( Table 2 ). The length of time spent in visits that included discussion of exercise (M = 15.0 min, SE = 1.06) was not significantly different (Wald χ 2 = 1.285, B = .071, p = .257) than in visits that did not (M = 14.0 min, SE = 1.07).
The quality of physician questioning, informing, and support about exercise was assessed (see Table 3 ). Physician informing was significantly better when the physician raised the topic of exercise than when the patient raised it (Wald χ 2 = 4.256, B = -.379, p = .039). There was no difference in physician questioning on exercise whether it was the physician or patient who initiated the discussion (Wald χ 2 =1.770, B = -.202, p = .183). There was no significant difference in the quality of physician support based on who raised the topic for discussion (Wald χ 2 = 0.643, B = .156, p = .423; see Table 4 ). Similarly, the quality of patient informing about exercise was significantly better (Wald χ 2 = 4.594, B = -.303, p = .032) when patients raised the topic of exercise than when physicians initiated it. The number of occurrences was too small to examine the quality of either patient questioning or support about exercise. Note. GEE = generalized estimating equations; OR = odds ratio; PF = physical functioning; RP = role-physical; BP = bodily pain; GH = general health; VT = vitality; SF = social functioning; RE = role-emotional; MH = mental health. Triad (0 = no). Note. GEE = generalized estimating equations; OR = odds ratio; PT = patients; EDUC = education (less than high school = 0, high school or greater =1); AA = African American (0 = White, 1 = AA); OTH = race not AA or White (0 = White, 1 = OTH); MD = physician. Outcome age = age in years; Gender (0 = female, 1 = male). SF 36 subscales: RP = role-physical, BP = bodily pain, SF = social functioning. Model A examined the contributions of selected patient and physician sociodemographic characteristics to not discussing exercise. Model B examined the contributions of selected patient and physician sociodemographic characteristics, the presence of a third person (triad), and SF-36 scale scores to not discussing exercise.
Factors Predicting Exercise Discussions
Patient age, sex, race/ethnicity, and education were examined to determine their influence on the likelihood that exercise would be discussed. In bivariate analyses the only factor that was a significant predictor of exercise discussion was patient level of education. In encounters in which patients had more than a high school education, exercise was significantly (Wald χ 2 =7.607; OR = 2.201; 95% CI = 1.256, 3.855; p = .006) more likely to be discussed (18.5% of visits) than among those with less education (6.3% of visits). The effects of physician age, sex, and race/ethnicity were similarly examined. Exercise was significantly (Wald χ 2 = 15.863; OR = 2.778; 95% CI = 1.680, 4.595; p < .001) more likely to be discussed in encounters with female physicians (21.6%) than in encounters with male physicians (8.8%). The quality of physician questioning, informing, and support in discussions of exercise did not differ according to sex of the physician (questioning, Wald A combined logistic-regression analysis of patient and physician sociodemographic characteristics indicated that both patients having higher education and physicians being female were significant independent predictors of discussion of exercise. The likelihood of the physician being female was twice as great when exercise was discussed, and the likelihood of the patient having more than a high school education was 2 and a half times as great when exercise was discussed (see Table 4 , Model A).
Potential differences in health status of patients who did and did not have exercise discussed in their medical visits were examined. In bivariate analyses, scores on two of the four physical-health subscales of the SF-36 were significantly better in patients whose medical visits included discussions of exercise than in those whose visits did not (role-physical, Wald χ 2 = 8.366, B = -.649, p = .004; bodily pain, Wald χ 2 = 8.298, B = -1.244, p = .004; physical functioning, Wald χ 2 = 3.405, B = -1.7, p = .065; general health, Wald χ 2 = 3.096, B = -.873, p = .078). Only one of the mental-health subscales differed significantly between patients whose medical visits included discussion of exercise and those who did not (social functioning, Wald χ 2 = 4.046, B = -.529, p = .014; vitality, Wald χ 2 = 1.387, B = -.869, p = .239; role-emotional, Wald χ 2 = 1.766, B = -.190, p = .184; mental health, Wald χ 2 =.022, B = -.090, p = .882). Social functioning was better among patients with whom exercise was discussed. Figure 1 contains mean scores for patients whose visits included discussion of exercise and those who did not, as well as scores at the 25th and 50th percentiles for each SF-36 subscale.
Combining the physician, encounter, and patient characteristics that predicted discussion of exercise separately into one analysis revealed that after controlling for physician and encounter characteristics, patient characteristics did not make a significant contribution to discussion of exercise (see Table 4 , Model B). Both physician sex and patient education made significant contributions to discussion of exercise, and the presence of a third person tended to contribute to less likelihood of discussing exercise.
Discussion
Comparisons of the Rates of Exercise Discussion
Despite evidence supporting multiple benefits of physical activity for older adults, exercise was raised in only 13% of follow-up medical visits in this cross-sectional study. This rate is much lower than older patients' recall data (Chakravarthy et al., 2002; CDC, 2002) and other direct observational studies Hays et al., 1995) . This finding, however, corroborates previous data by this research team, which documented little discussion about older patients' personal habits during Figure 1 -T scores (M ± SEM) on the SF-36 subscales for patients whose visits included discussion of exercise and those who did not, as well as SF-36 subscale scores at the 25th and 50th percentile national norms (lower score indicates more impairment). Exercise not discussed, n = 331; exercise discussed, n = 50. Physical-health subscales: PF = physical functioning, RP = role-physical, BP = bodily pain, GH = general health. Mental-health subscales: VT = vitality, SF = social functioning, RE = role-emotional, MH = mental health. *p < .05 comparing patients whose visits did and did not include discussion of exercise in generalized estimating equations analyses with patients nested within physicians.
follow-up medical visits (e.g., smoking, use of alcohol or drugs, exercise, sleep, sexual concerns, and diet; Adelman, Greene, Charon, & Friedmann, 1992) . We can speculate that this discrepancy may be caused by patients' and physicians' tendency to overestimate the frequency of exercise discussions. In this study, the use of realtime audio recordings eliminated the potential for recall bias. Of note, although our data derive from the same source used by Ory et al., the definition of exercise differed in the two studies. Although the Assessment of Doctor-Elderly Patient Transactions system for coding the visits captures all mention of exercise and physical activity, the MDIA system codes specifically for discussion of more structured exercise and excludes discussion of physical activity in relation to review of organ systems (i.e., cardiac and pulmonary) and functional assessment items such as activities of daily living and instrumental activities of daily living. We believe the focus on structured exercise versus general physical activity more closely reflects current recommendations for daily moderate-intensity or more vigorous exercise (CDC, 2009 ) and the dose-response curve of exercise intensity and mortality benefit (Lollgen et al., 2009 ).
Barriers to Exercise Discussion
The low frequency of exercise discussions in these medical follow-up visits falls well below the recommendations of the CDC (2002) and of those outlined by Healthy People 2010 (USDHHS, 2000) . Why were there so few discussions? Prior studies have identified barriers to behavior counseling that are commonly endorsed by physicians, including time constraints, lack of effective counseling skills, the belief that discussions about exercise will not lead to lifestyle modifications, and the lack of reimbursement for such activities (Petrella, Koval, Cunningham, & Paterson, 2003; Walsh, Swangard, Davis, & McPhee, 1999) . In the context of the factors previously identified, the current study sought to explore physician, patient, and medical-visit characteristics that influence the frequency of exercise discussions.
Prior research has demonstrated that the most frequently endorsed barrier to physician-raised discussions about exercise is a lack of time (Walsh et al., 1999) , which is exacerbated by competing demands on physicians in geriatric medical encounters (Adelman, Greene, & Ory, 2000) . Physicians are likely to have a large agenda to cover in a brief follow-up visit, which may include addressing multiple chronic medical conditions, superimposed acute medical problems, psychosocial issues, and other patient-raised topics.
Dynamics of Older Patient-Physician Interaction
Of particular interest, physicians and older patients initiated discussion of exercise equally, yet the quality of physician informing was better when the physician raised the topic than when the patient did. In addition, the quality of patient informing about exercise was significantly better when patients raised the topic than when physicians initiated it. These patterns of responsiveness are consistent with other findings, when the interacting participants (physician or patient) are more engaged or interested in the topics they raise themselves (Adelman et al., 1992; Greene, Hoffman, Charon, & Adelman, 1987) . On the part of physicians, this selective attentiveness suggests that older patients may have difficulty getting their concerns about exercise addressed by physicians. Moreover, it is possible that when patients' concerns are not adequately addressed, they will be discouraged from initiating discussions about exercise later during the visit or at future visits.
In this data set, when exercise was discussed, it was more likely to occur when the physician was a woman. This finding of increased receptivity of female physicians to discuss exercise in primary-care medical visits is consistent with the communication literature. In a meta-analytic review of physician gender effects on communication in medical encounters, Roter and Hall (2004) found that psychosocial discussions (which they defined to include prevention and lifestyle topics) occurred at significantly higher frequencies among female physicians with their patients than their male colleagues. In this sample, although exercise discussions occurred more frequently with female physicians, there was no significant difference between male and female physicians' responsiveness (question asking, information giving, and support) during these discussions.
Patient characteristics associated with a greater frequency of exercise discussion were higher level of education, higher physical health score on three dimensions of the SF-36, and the lack of an accompanying individual during the medical encounter. The contribution of education to the discussion of exercise is independent of physical status of the patient as measured by the SF-36. This finding is consistent with other studies Wee, McCarthy, Davis, & Phillips, 1999) and may reflect physicians' belief that these patients are more likely to recognize the importance of advice about exercise and modify their lifestyle.
It is noteworthy that overall scores on the physical-health subscales of the SF-36 were significantly better in patients whose medical visits included discussions of exercise than in those whose visits did not. This finding may reflect physicians' perceptions about patients with lower physical function as poor candidates for participation in an exercise regimen-either from concerns about the safety of exercise for this population or from a negative exercise-prescription bias with patients with lower physical functional status. In addition, it is possible that patients with low physical functional status have lower self-expectations about exercise and are less likely to raise this topic.
Clinical Implications
From a clinical perspective, the finding that older patients with lower levels of physical function tend to receive less discussion about exercise may be particularly problematic, because this population is more likely to have higher risk for deconditioning and may be among those in greatest need of exercise prescription. It is possible, however, that discussions about physical activity did occur with these patients but were not categorized as exercise with the MDIA coding system. In addition, this subgroup is likely to be more sedentary and may require therapeutic recommendations to accommodate more limited functional abilities, including information about nontraditional approaches to physical activity and exercise (e.g., wheelchair or sitting exercises). Further research is needed to explore perceptions of both health providers and older patients with regard to exercise prescription and potential for improvement among patients with lower physical functional status.
Social Dynamics
Exercise discussions occurred more frequently in dyadic visits than in triadic visits. Of note, patients who were accompanied to the medical visit had significantly worse scores on physical activity limitations, usual role activity physical limitations, and vitality subscales on the SF-36. It is interesting that so few discussions about exercise occurred when an accompanying individual was present at the medical visit. Indeed, the presence of an accompanying individual predicts that exercise will not be discussed, and this is independent of the patient's physical and mental health status as measured by the SF-36. The complexity of triadic interactions (e.g., differing agendas for the visit) makes it difficult to determine the reasons for fewer discussions (Greene, Majerovitz, Adelman, & Rizzo, 1994) .
Nonetheless, caregivers' perception that exercise is beneficial is likely to increase the frequency of patient exercise (Heller, Ying, Rimmer, & Marks, 2002) . Enhanced incorporation of a third party into the medical encounter may, when appropriate, present an important opportunity for physicians to facilitate the transition of lifestyle recommendations into behavior modifications. Educating and motivating caregivers to participate in patients' exercise routines may ultimately result in improved adherence to and benefit from this intervention (Teri et al., 2003) .
Limitations and Significance
Our results should be considered in the context of several limitations. First, with the MDIA coding system, discussions about exercise, not general physical activity, were coded. It is possible that physicians did recommend physical activity for frail, often sedentary patients who are unable to participate in formal exercise programs. A limitation of this study is that physicians in the sample caring for frail elderly may indeed have discussed improving functional fitness by promoting physical activity, but this discussion would not have been coded as exercise.
Second, participants were largely White and female, and findings may not be generalizable to other sociodemographic subsets of older adults. Another drawback of this study and others in which a cross-sectional design is used is that the researchers are unable to determine whether exercise was discussed in previous visits or would be discussed in future visits in the course of the physician-older patient relationship.
Despite these limitations, our findings are useful for several reasons. First, given the inferior quality of physician responsiveness to patient-raised discussions versus physician-raised discussions, interventions should address this area as a potential for improvement in older-patient-centered communication. Second, providers should be alerted to the potential for bias regarding education and discussions of exercise to address and avoid it in practice. Third, in this data set, when an older patient was accompanied to the medical visit, exercise was significantly less likely to be discussed, even after controlling for the effects of the older patient's health status. Finally, given the data that patients with lower physical health scores tend to have fewer discussions about exercise, providers should recognize that this topic is not discussed with patients who may need it the most. Clearly, more research needs to be done in this important area. Some research questions regarding communication about exercise in the older patient-physician medical encounter include the following: What specific aspects of communication about exercise are most important in affecting older patients' behavior? Are discussions about exercise more likely to occur during first visits than at follow-up visits? How often is exercise discussed between older patients and their physicians longitudinally over time? What are the attitudes of primary-care physicians about exercise for the elderly? What do older patients know and believe about exercise? How does communication about exercise differ from discussion about other healthpromoting behaviors? What factors can help facilitate and increase physician and older patient discussions about exercise?
